
Appln No.: 09/438,872 Page 1 of 1 1 

Applicant(s): Kent Cochrum et al. 

HEMOSTATIC POLYMER USEFUL FOR RAPID BLOOD 
COAGULATION AND HEMOSTASIS 



1/11 

INJURY TO BLOOD VESSEL WALL 



VASO- 
CONSTRICTION 



COLLAGEN 



SURFACE 



A/ 



TISSUE 
FACTOR 



CONTACT 
REACTION 



PLATELET 
ADHESION 



1 



DEGRANULATION 



ZJ 



SERONTONIN 




ADP PL 

I EXPOSED PLATELET 
PHOSPHOLILPID 

PLATELET ADHERENCE 

J. FIRMAGG 
AGGREGATION 

h 

AGGLUTINATION 




X111A 



STABLE FIBRIN 
HEMEOSTATIC 
CLOT 



THE END REACTIONS 



REACTIONS REQUIRING CALCIUM 



vW = von WILLEBRAND FACTOR T = ACTIVATED THROMBIN 

HEMOSTATIC REACTIONS. 

FIG. 1A 



Appln No.: 09/438,872 Page 2 of 1 1 

Applicant(s): Kent Cochrum et al. 

HEMOSTATIC POLYMER USEFUL FOR RAPID BLOOD 
COAGULATION AND HEMOSTASIS 



2/11 



-TISSUE AND BLOOD 
VESSEL INJURY 



EXTRINSIC 



DAMAGED / 
TISSUE / 
THROMBOPLASTIN (FACTOR ID) XH 

ACTIVE 



INTRINSIC VASOCONSTRICTION 
POLYMER COLLAGEN EXPOSURE 5 HYDROXY 

TRYPTAMINE 



1) ACTIVATES TISSUE 
THROMBOPLASTIN OOI) 

\ 

2) ACCELERATES 
PROTHROMBIN \ Vffl 
THROMBIN \ vWF 
(EARLY THROMBIN)\ / 

X 



XI 
/ 



CHARGE*" 



PLATELET/POLYMER 
^ADHESION 

AGGREGATE 
PLATELET RELEASE 



IX 



:/ 



PF 3 PLATELET PROTHROMBIN I 
ACTIVATOR * 



PROTHROMBIN 

n 



PLUG (REVERSIBLE) 
PLATELET/POLYMER 



PLATELET SURFACE 



PF 3 PLATELET SURFACE 
THROMBOPtASIN^ 

— ►THROMBIN (MOST THROMBIN INTRINSIC) 

I 



ADP 

1 

FURTHER AGGREGATION 
PRIMARY HEMOSTATIC 



FIBRINOGEN 



xm 



> FIBRIN 



(CONCENTRATED AROUND 
POLYMER SPHERES) 



PLASMINOGEN 



PLASMINOGEN 
ACTIVATOR 



-►PLASMIN 



IRREVERSIBLE 
PLATELET-POLYMER 
FIBRIN CLOT 



FIBRINOGEN 
FIBRIN 

DEGRADATION 
PRODUCTS 



THROMBASTHENIN 
CLOT RETRACTION 



FIG. 1B 



Appln No.: 09/438,872 Page 3 of 1 1 

Applicant(s): Kent Cochrum et al. 

HEMOSTATIC POLYMER USEFUL FOR RAPID BLOOD 
COAGULATION AND HEMOSTASIS 



3/11 





CO 

a: 
aiu. 

S§ 

uj _b 
oo 

o < 

..S3| 

O < 
LU UJ 55 

O UJ H- 



UJ 



% 
i 
i 
i 
i 
r 



t 




a: 
o 

LU 

CO 

I— 

O 
O 



o 



o 
o 

o 
z 
o 

m 



a. a: 



3 



CO 



ui 



UJ 



8SS 

2t eiii 



111 
I — CO «? 

ii* 

O <i 



583 

UJ t£ I£ 



F CM 



la! 



UJ 



CO i 



CO 



h— — Q_ 
< =J *U 



UJ 



moo 
<m< 



t£=> 




^ O O 

rD < < 
co u_ u_ 



CD 
EC 



Appln No.: 09/438,872 Page 4 of 1 1 , 

Applicant(s): Kent Cochrum et al. I 
HEMOSTATIC POLYMER USEFUL FOR RAPID BLOOD | 
COAGULATION AND HEMOSTASIS 

J 



4/11 



x 

LU 




CO 

z 
o 

\3 x 
on % 

CO o 

w g 8 

Sg D 

o 



S5 



2 



o 
o 

LU 

CO 



o 
o 

Q 
Q. 
-J 

o 

X 
CL 
CO 
O 
X 
Q. 



O 

LU 

CO 
CO 



C <-> Q. 
O 



CL 
CO 

o 

X 
Q. 



CO 

<: en 

|i 

Olu 

=31- 
OQ 
<< 

Oct- 



Appin No.: 09/438,872 Page 5 of 1 1 

Applicant(s): Kent Cochrum et al. 

HEMOSTATIC POLYMER USEFUL FOR RAPID BLOOD 
COAGULATION AND HEMOSTASIS 



5/11 



4 



HEMOSTATIC 
ZONE 

TOP VIEW 



HEMEX BAG (REAGENT ZONE) 

FIG. 4A 



HEMOSTATIC 
ZONE 



SIDE VIEW 

FIG. 4B 




^.18-13 ^18-14 



r 



r 



18-15 



□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 

□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
nnnnn 



ENLARGED VIEWS OF COVERING 
SEPARATION MATERIAL 
(EXAMPLES OF DIFFERENT MATRIX TEXTURES) 



.5A 



FIG. 5B 



FIG. 5C 



Appln No.: 09/438,872 p a9 e 6 of 1 

Applicant(s): Kent Cochrum et al. 

HEMOSTATIC POLYMER USEFUL FOR RAPID BLOOD 
COAGULATION AND HEMOSTASIS 



6/11 




HEMOSTATIC ZONE 12 

1 



SUBSTRATE 16 




FIG. 6A 



SUBSTRATE 17 
HEMOSTATIC ZONE 12 




HEMEX BAG (REAGENT ZONE) ON ADHESIVE BACKING 

FIG. 6B 



Appln No.: 09/438,872 Page 7 of 1 1 

Applicant(s): Kent Cochrum et a\. 

HEMOSTATIC POLYMER USEFUL FOR RAPID BLOOD 
COAGULATION AND HEMOSTASIS 



7/11 




SEPARATION MATRIX 



TOP VIEW 

FIG. 7A 



SIZE OF PORE OR 
WEAVE OPENING 22 



SIZE OF WEAVE 



MATRIX MATERIAL 23. 



t 

THICKNESS OF 
MATRIX 18 

SIDE VIEW 

FIG. 7B 



Appln No.: 09/438,872 Page 8 of 1 1 

Applicant(s): Kent Cochrum et al. 

HEMOSTATIC POLYMER USEFUL FOR RAPID BLOOD 
COAGULATION AND HEMOSTASIS 



8/11 



L 



MODIFIED SYRINGE 
CURVED TIP 
FOR USE ON ARTERIES/VEINS 
(SIDE VIEW) 



HEMOSTATIC ACCELERANT 20 



PLUNGER 21 




— SYRINGE 19 




SEPARATION MATRIX (E.G. SILK) 18 



SEPARATION MATRIX 
(TOP VIEW) 

FIG. 8B 



FIG. 8A 



I 

Appln No.: 09/438,872 Page 10 of 1 1 j 

Applicant(s): Kent Cochrum et al. ! 
HEMOSTATIC POLYMER USEFUL FOR RAPID BLOOD i 
COAGULATION AND HEMOSTASIS i 



_ 10/11 

UJ 

o 

M 

Z 

o 




} 

Appln No.: 09/438,872 Page 1 1 of 1 1 j 

Applicant(s): Kent Cochrum et al. < 
HEMOSTATIC POLYMER USEFUL FOR RAPID BLOOD 
COAGULATION AND HEMOSTASIS 



11/11 



PLATELET ACTIVATION BY THE LONIC CONCENTRATION OF 
FIBRINOGEN ON THE SURFACE OF 




»•*•••»* * » » • 

• » r _ _ • «• _ • * ** » 

9 *»* • • ►* : 

• •• • * • ♦ • • • • * • *f 





FILBRINOGEN (NEGATIVE CHARGE), MW 340,000 
PLATELET (ACTIVATED BY NEGATIVELY CHARGED SURFACE) 

SEPHADEX G-150: ABSORBS PROTEINS < 300,000 MW 
AND CONCENTRATES PROTEINS > 300.000MW 



FIG. 11 



